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(54) WAFER SUPPORT AND VERTICAL BOAT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer support which 
supports a wafer, from which the wafer can be separated easily when 
the wafer is moved, and on which the wafer can be placed accurately at 
a proper position when the wafer is placed on the support and a vertical 
boat. 

SOLUTION: A vertical boat 1 is provided with a plurality of wafer 
supports 3 on which wafers 2 are placed, a plurality of supports 4 which 
hold the supports 3 in a state where the placing surfaces of the 
supports 3 are maintained horizontally, and. a fixing section 5 which 
fixes the supports 4 in erectable states and .i^ach wafer support 3 has 
recesses 7 which can communicate with the outer and inner periphery 
of the support 3 on at least one surface or a. plurality of through holes 
formed through the support 3. Since a gas-j|.blown upon the contacting 
part between the wafer 2 and supporting b^y 3 through the recesses 7 
or through holes 8, the wafer 2 does not stfqis to the support 3 when the 
wafer 2 is moved nor moves together with a pushed-out gas when the 
wafer 2 is placed on the support 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The wafer base material which is a wafer base material used for a vertical mold boat, and is characterized by forming in the 
front face of one side at least the crevice of said wafer base material in which outside inner circumference and a free passage are 
possible. 

[Claim 2] The wafer base material which is a wafer base material used for a vertical mold boat, and is characterized by forming two or 
more through tubes in said wafer base material. 

[Claim 3] The vertical mold boat characterized by said wafer base material being a wafer base material according to claim 1 or a wafer 
base material according to claim 2 in the vertical mold boat which consists of two or more wafers base material which lays a wafer, 
two or more stanchions which hold these wafers base material horizontally, and a fixed part fixed possible [ a set-up of these 
stanchions ]. 



[Translation done.] 



♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of tbis translation. 

1. Hiis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the vertical mold boat equipped with the wafer base material with which a wafer base 
materia] and a wafer do not stick at the time of the handling before and behind a heat treatment process, and this wafer base material. 
[0002] 

[Description of the Prior Art] In a semi-conductor manufacture process, heat treatment of diffusion, oxidation, CVD, etc. is performed 
to a silicon wafer (henceforth a wafer). The wafer has diameter[ of macrostomia ]-ized to the diameter of 8 inch, or Ihe diameter of 12 
inch, and the slip generated in connection with this at the time of heat treatment of a wafer poses a big problem in recent years. This 
slip is a defect generated to a wafer, and the curvature by the mechanical damage and self-weight, the thermal stress by the 
temperature gradient, etc. are the causes. 

[0003] In order to carry out insertion maintenance of two or more stanchions 51 shown in drawing 8 in order to face heat-treating a 
wafer and to hold two or more wafers at once, the stationary plate 52 which fixes them, and the wafer, it carries out using the long boat 
50 of a vertical mold with the slot 53 formed in the stanchion 5 1 . However, by this long boat 50, in order to support that it is also in a 
slot 53 about wafer 54 the very thing, the load of the wafer 54 concerning a slot 53 becomes uneven, the load concentrated on the slot 
53 of a certain stanchion 5 1 , or the slip was often generated for the curvature by the self-weight of a wafer 54 at the time of heat 
treatment of a lifting and a wafer 54. 

[0004] Then, for example like JP,5-1 14645,A, JP,6-163440,A, JP,7-45691,A, and JP,7-78777,A, a wafer is widely laid in a field-like 
base material, this base material is inserted in a slot, and the vertical mold boat which prevented concentration of a load and the 
curvature of a wafer is known for the former. 
[0005] 

[Probleni(s) to be Solved by the Invention] By the way, when using a base material which was described above, a transfer of a wafer is 
performed by TSUIZA and the hand made from the ceramics. When transferring a wafer using TSUIZA or a hand, migration of a 
wafer lifts a wafer upwards, after it makes a base material and a wafer estrange, it is performed by extracting only a wafer, and 
installation of a wafer moves a wafer to the base material upper part, and is performed by dropping TSUIZA and a hand. 
[0006] However, since the conventional base material which was proposed in the above-mentioned official report had become field- 
like, the following problems had generated it. That is, at the time of migration of a wafer, even if you are going to make it estrange a 
wafer and a base material as mentioned above, a wafer and a base material stick for contact of the fields of high display flatness, and it 
does not estrange easily. When it was going to push up the wafer by force, the load of the whole vertical mold boat was applied to 
TSUIZA or a hand, and there was a problem of damaging this or damaging a wafer by receiving an unnebessaiy load from TSUIZA or 
a hand. . r : 

[0007] Moreover, when the wafer was laid from the upper part as mentioned above at the time of installation of a wafer, when the gas 
which exists between a wafer and a base material was extruded, this wafer moved together, and the problem of the problem that it 
cannot lay in a proper location, neither TSUIZA nor a hand being able to hold a wafer correcdy, since the wafer is not further laid in 
the proper location, and being unable to perform ejection of a wafer had occurred. 

[0008] This invention aims at offering the wafer base material and vertical mold boat which can be made in order to solve the above- 
mentioned trouble, can be made to be able to estrange a wafer easily from a base material at the time of migration of a wafer, and can 
be correctly laid in a proper location at the time of installation of a wafer. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention prepared at least the crevice of the 
wafer base material which lays a wafer in which outside inner circumference and a free passage are possible on the surface of one side. 
Moreover, this invention prepared two or more through tubes in the wafer base material which lays a wafer. And a gas circulates 
between a wafer and a base material by carrying out like this. 
[0010] 

[Embodiment of the Invention] The wafer base material of this invention is used for a vertical mold boat, and forms in the front face of 
one side at least the crevice of a wafer base material in which outside inner circumference and a free passage are possible, or forms 
two or more through tubes in a wafer base material. 

[001 1] Moreover, in the vertical mold boat which consists of two or more wafers base material which lays a wafer, two or more 
stanchions which hold these wafers base material horizontally, and a fixed part fixed possible [ a set-up of these stanchions ], the 
vertical mold boat of this invention forms in the front face of one side at least the crevice of a wafer base material in which outside 
inner circumference and a free passage are possible, or forms two or more through tubes in a wafer base material. 
[001 2] If according to this invention a wafer is lifted by TSUIZA or the hand in case a wafer is moved from a wafer base material, the 
gas which exists in the periphery section of a wafer base material will be attracted to the contact part of a wafer and a wafer base 
material, and a gas will circulate to the contact part of a wafer and a wafer base material through two or more crevices or through tubes 
which were formed in the wafer base material at this time, consequently a wafer will not stick to a wafer base material. 
[0013] Moreover, if a wafer is put on a wafer base material from the installation location upper part of a wafer base material in case a 
wafer is laid in this wafer base material, it will not move with the gas which the gas which exists in the contact part of a wafer and a 
wafer base material is extruded through two or more crevices or through tubes which were formed in the wafer base material, 
consequently this wafer extrudes at the time of wafer installation. 

[0014] Especially the quality of the material is not specified that what is necessary is just to produce the wafer base material and 
vertical mold boat of this invention from a quartz, SiC, Si+SiC (Si sinking-in object of SiC), etc. And the wafer base material of this 



invention is made into the shape of a ring, and a configuration with [ so that the inferior surface of tongue of a wafer and direct contact 
of TSUIZA and a hand might be possible ] an opening, a slit, or notching. Furthermore, a slot is formed in each perpendicular 
direction homotopic, and two or more stanchions are held, where it inserted the wafer base material here and it is fixed or inserted in it. 

[0015] And naturally it needs to be moderately ground from a possibility that a crack may occur being in the wafer itself, if the surface 
roughness of a wafer base material which prepares a crevice or a through tube is too coarse. And if too deep, since the reinforcement 
of the wafer base material itself will fall, as for the depth of a crevice, it is desirable to carry out to below one half of the thickness of a 
wafer base material. 

[0016] Moreover, when a gas cannot fully be circulated if the pitch of a crevice is extremely large, and a pitch is extremely small, 
since the field of a wafer base material becomes equivalent to a coarse condition, 20mm or less of a pitch is good, and it is desirable [ a 
pitch ] to be more preferably referred to cis l-5mm. 

[0017] Moreover, a crevice forms a crevice in coincidence by being able to form inevitably by forming heights, namely, forming the 
heights of a pin configuration all over a wafer base material. Since the heights of this pin configuration are the same as that of the pitch 
of the above-mentioned crevice, 20mm or less has the good path of a pin, and it is desirable to be more preferably referred to as 1- 
5mm. 

[0018] What is necessary is to face forming the heights of the above-mentioned pin configuration, to perform etching processing and 
just to form by performing sandblasting processing to the wafer base material which stuck the mask on the part which should form 
[ which is a common knowledge technique ] heights, and stuck the mask like JP,8-139169,A etc. 

[0019] Furthermore, although what is necessaiy is to face forming two or more through tubes in a wafer base material, and just to open 
a hole mechanically, when extremely many holes are prepared, it is desirable to prepare a hole with a diameter of 2- 10mm from the 
reinforcement of a wafer base material falling, for example. Naturally, the configuration of a through tube may not be a circle-like. 
Moreover, what is necessary is just to suppose that 45 degrees is shifted by the inside-and-outside periphery, and it prepares in a radial 
etc., or you prepare in a radial at intervals of 45 degrees about the pattern. 
[0020] 

[Example] The example of this invention is explained with reference to drawing 1 - drawing 7 below. Drawing 1 shows the vertical 
mold boat of this invention. Drawing 2 - drawing 7 show the wafer base material of this invention respectively. The vertical mold boat 

1 consists of two or more wafers base material 3 which lays a wafer 2, two or more stanchions 4 which hold these wafers base material 
3 horizontally, a fixed part 5 fixed possible [ a set-up of these stanchions 4 ], and a slot 6 formed in each die-length direction 
homotopic of a stanchion 4 in order to carry out insertion maintenance of the wafer base material 3 to a stanchion 4 in drawing 1 . And 
the wafer base material 3 forms at least outside inner circumference, the crevice 7 ( drawing 1 (a)) which was open for free passage, or 
two or more through tubes 8 ( drawing 1 (b)) on the surface of one side. 

[0021] In this invention, as mentioned above, at least, if outside inner circumference, the crevice 7 which was open for free passage, or 
two or more through tubes 8 are formed, when laying a wafer 2 in the wafer base material 3, the gas between a wafer 2 and the wafer 
base material 3 escapes from a crevice 7 or a through tube 8 to the wafer base material 3, and it does not move to it on the surface of 
one side, with the gas which a wafer 2 extrudes. Moreover, when lifting a wafer 2 from the wafer base material 3, it can raise easily, , 
without attracting a gas between a wafer 2 and the wafer base material 3, and sticking from a crevice 7 or a through tube 8. That isj if it 
is made for a gas to circulate from the exterior between a wafer 2 and the wafer base material 3, specifically, the following wafer base 
materials 3 can be considered from the above-mentioned operation effectiveness being acquired. 
. [0022] For example, the configuration of the very thing of the wafer base material 3 is shown in drawing 2 - drawing 7 . Drawing 2 - 
drawing 6 show the thing in which the crevice 7 was formed to the wafer base material 3, and drawing 7 shows the thing in which:the i 
through .tube 8 was formed to the wafer base material 3. / f ^xi^^ri"? 

[0023] The.formation pattern of the crevice in the wafer base material 3 of C mold is shown in drawing 2 . Drawing 2 (a) forms the>r.; 
. cpnvex.pin 10 of a cross-section configuration as shown in drawing 2 (e) all over the installation side of a wafer 2, and shows what. -:^r. 
makes parts other than pin 10 the crevice 7. In addition, if the height of a pin 10 gathers, you may make it form a cross-section radii^ 
like pin (projection), although the convex pin 10 is made into the longitudinal-section rectangle from the ability of the pin 10 to which 
height was easily equal in manufacture with the conventional common knowledge technique to be formed so that it may illustrate. 
[0024] Drawing 2 (b) shows the thing in which the crevice 7 of a grid groove which runs the whole installation side surface of a wafer 

2 in all directions was formed. Drawing 2 (c) shows what formed the groove crevice 7 in the radial which results from inner 
circumference to a periphery in the predetermined include-angle pitch, while drawing 2 (d) forms four groove crevices 7 in concentric 
circular [ which changed the path ] - the periphery from inner circumference — everywhere — a law — what formed in the include- 
angle pitch and formed a crevice 7 and groove crevice 7a which was open for free passage is shown. 

[0025] Moreover, about the configuration of the wafer base material 3, what is shown, for example in drawing 3 - drawing 5 may be 
adopted. That is, drawing 3 shows what is made to carry out insertion maintenance to the slot 6 of a stanchion 4, and uses each of the 
wafer base materials 3a and 3b of a semicircle arc with predetermined width of face to it. Drawing 4 and drawing 5 insert non- 
illustrated TSUIZA and a hand from the inferior surface of tongue of a wafer 2, cut and lack only the workspace of lifting this wafer 2, 
a wafer 2 is held as much as possible in respect of being large, and drawing 4 R> 4 shows what has drawing 5 without that right for 
what performed beveling processing. In addition, although the example which represented the wafer base material 3 shown in drawing 

3 - drawing 5 from drawing 2 as a formation pattern of a crevice on the front face, and formed the pin 1 0 is shown, it cannot be 
overemphasized that the formation pattern of a crevice may form other patterns shown in drawing 2 R> 2. 

[0026] Drawing 6 shows the ring-like wafer base material 3, and (a) shows, respectively what formed spirally the groove crevice 7 
which (b) reaches [ from inner circumference ] to a periphery in what formed the pin 10 on behalf of the above. 
[0027] Moreover, as are shown in the wafer base material 3 as a thing in which the through tube 8 was formed at drawing 7 (a), for 
example, and a through tube 8 may be formed in a radial in a predetermined include-angle pitch and it is shown in two trains on inner 
circumference and a periphery at drawing 7 (b), through tube 8a of a periphery may be prepared in a predetermined include-angle 
pitch, the predetermined include-angle pitch of through tube 8a of a periphery may be shifted, and through tube 8b of inner 
circumference may be formed. 

[0028] Next, a wafer 2 is held actually using the above-mentioned vertical mold boat 1 and the above-mentioned wafer base material 
3, and the result when heat-treating a wafer 2 is described. 

(Example 1) SiC With Si sinking-in object, the wafer base material 3 as shown in drawing 2 with the outer diameter of 3 10mm, a bore 
[ of 200mm ], and a thickness of 2nrmi was produced, and the groove crevice 7 with a width of face [ of 3nmi ] and a depth of 0.5mm 
was formed with the grinding stone in the shape of a grid in 5mm pitch as shown in this wafer base material 3 at drawing 2 (b). And 
when the 12 inches wafer 2 was laid in the wafer base material 3 of this condition, the wafer 2 did not move but has been correctly laid 
in the location made into the purpose. And after heat treatment, when taking out a wafer 2, it was able to raise by TSUIZA easily. 



without a wafer 2 sticking to the wafer base material 3. 

[0029] (Example 2) SiC With Si sinking-in object, the wafer base material 3 as shown in drawing 2 with the outer diameter of 3 1 0mm, 
a bore [ of 200mm ], and a thickness of 2mm was produced, and the pin 1 0 with a height [ as shown in this wafer base material 3 at 
drawing 2 (a) ] of 0.5mm was formed in 5mm pitch by sandblasting processing. And when the 12 inches wafer 2 was laid in the wafer 
base material 3 of this condition, the wafer 2 did not move but has been correctly laid in the location made into the purpose. And after 
heat treatment, when taking out a wafer 2, it was able to raise by TSUIZA easily, without a wafer 2 sticking to the wafer base material 
3. 

[0030] (Conventional example) SiC With Si sinking-in object, the plate-like wafer base material with the outer diameter of 310mm, a 
bore [ of 200mm ], and a thickness of 2mm was produced. And when a 12 inches wafer was laid in the wafer base material of this 
condition, the wafer moved and was not able to be correctly laid in the location made into the purpose. And after heat treatment, when 
taking out a wafer, a wafer was not able to stick to a wafer base material and it was not able to raise by TSUIZA easily. 
[0031] Thus, this invention is forming a crevice 7, a pin 10, a through tube 8, etc. respectively, and making it a gas circulate from the 
exterior between a wafer 2 and the wafer base material 3 so that clearly, even if it compares above-mentioned examples 1 and 2 and 
the above-mentioned conventional example. When a wafer 2 does not stick to the wafer base material 3 when moving a wafer 2, and a 
wafer 2 is laid to the wafer base material 3 Without a wafer's 2 not moving but fault like the conventional example arising, working 
efficiency improves and doing damage to a wafer 2, TSUIZA, or a hand is lost. 

[0032] in addition, above-mentioned this invention — or (example 1) (example 2) ~ etc. - the front face of the produced wafer base 
material — a CVD method — SiC For exan^le, you may apply to what was covered about 100 micrometers. Furthermore, a dimension 
given in the example which described this invention above, the configuration which showed in the drawing are examples, the 
deformation in the conditions which do not deviate from the meaning is possible for this invention, and when it deforms such, the 
operation effectiveness equivalent to the above can be acquired. 
[0033] 

[Effect of the Invention] As mentioned above, since this invention formed in the front face of one side the crevice of a wafer base 
material in which outside inner circumference and a free passage are possible or formed two or more through tubes in it at least at the 
wafer base material When a gas circulates to the contact part of a wafer and a wafer base material and a wafer is moved to it from a 
wafer base material A gas is attracted to the contact part of a wafer and a wafer base material through a crevice or a through tube, and 
it can raise easily by TSUIZA or the hand, without a wafer sticking to a wafer base material. Moreover, since the gas which exists 
between a wafer and a wafer base material is promptly discharged through a crevice or a through tube when laying a wafer to a wafer 
base material, it does not move with the gas which a wafer extrudes in a wafer base material top, and a wafer can be laid in the proper 
purpose location. Therefore, this invention can suppress member consumption while being able to raise the working efficiency when 
using the wafer base material which can control reduction of the slip by the self-weight of a wafer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the vertical mold boat of this invention, and (a) shows the vertical mold boat which adopted the wafer base material 
in which the crevice was formed, and (b) is the perspective view showing the vertical mold boat which adopted the wafer base material 
in which the through tube was formed. 

[Drawing 21 C mold conHguration is shown as a concrete configuration of the wafer base material of this invention, and the wafer base 
material with which (a) formed the convex pin in the front face, the wafer base material with which (b) formed the crevice in the shape 
of a grid, the wafer base material with which (c) formed the crevice in the radial, and (d) are the top views showing respectively the 
wafer base material in which the concentric circular crevice and the crevice of a radial were formed. 

[Drawing 31 It is the top view showing the wafer base material which consists of two members of a semicircle arc as a concrete 
configuration of the wafer base material of this invention. 

[Drawing 4] It is the top view showing the wafer base material which cut and lacked only workspaces, such as TSUIZA, as a concrete 
configuration of the wafer base material of this invention. 

[Drawing 5] It is the top view showing the wafer base material which cut and lacked only workspaces, such as TSUIZA, as a concrete 
configuration of the wafer base material of this invention. 

[Drawing 6] A ring-like wafer base material is shown as a concrete configuration of the wafer base material of this invention, and the 
wafer base material with which the pin was formed in the front face, and (b) of (a) are the top views showing respectively the wafer 
base material with which the spiral crevice from inner circumference to a periphery was formed. 

[Drawing 7] The thing in which the through tube was formed is shown in the wafer base material of C mold configuration as a 
concrete configuration of the wafer base material of this invention, and the wafer base material with which (a) formed the through tube 
in the inside-and-outside periphery at the radial, and (b) are the top views showing respectively the wafer base material which the 
through tube of inner circumference and a periphery was changed and formed the arrangement pitch for it. 
[Drawing 8] It is the perspective view showing the vertical mold boat which will be the requisite for the conventional example. 
[Description of Notations] 

1 Vertical Mold Boat 

2 Wafer 

3 Wafer Base Material 

4 Stanchion .." :,>. . . . 

5 Fixed Part - : 

6 Slot : ; < - 

7 Crevice - 

8 Through Tube 
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(54) WAFER SUPPORT AND VERTICAL BOAT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer support 
which supports a wafer, from which the wafer can be 
separated easily when the wafer is moved, and on which 
the wafer can be placed accurately at a proper position 
when the wafer is placed on the support and a vertical 
boat. 

SOLUTION: A vertical boat 1 is provided with a plurality 
of wafer supports 3 on which wafers 2 are placed, a 
plurality of supports 4 which hold the supports 3 in a 
state where the placing surfaces of the supports 3 are 
maintained horizontally, and a fixing section 5 which fixes 
the supports 4 in erectable states and each wafer 
support 3 has recesses 7 which can communicate with 
the outer and inner periphery of the support 3 on at 
least one surface or a plurality of through holes formed 
through the support 3. Since a gas is blown upon the 
contacting part between the wafer 2 and supporting 
body 3 through the recesses 7 or through holes 8, the 
wafer 2 does not stick to the support 3 when the wafer 
2 is moved nor moves together with a pushed-out gas when the wafer 2 is placed on the 
support 3. 
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©J:5f:>:7xAi3tf?^*:i$ISiia§ii-J;5<!:tTt>> ?eS 

UTggcBsiaL/kVi. ^!la^c:'>xA:^.^^pL±^f ± ^ i 

^A>HAi6gltSc:i-r>>xASJKtaUXL'^5 tvs 

[0 0 0 7] Sfc. -i^xAOtsSB^, ±ffieDJ;5fc'>x 
A&±;;&*ieicJS-rsis ^'xAtjEJS^i^tflDIJgfc??^ 
ti§3.i^i)^m i #»c-$gfcS-5xA*Ji^fii 

xy\*»iSjE&at®SS nTVi/^tViCDTy-l' — tf > 
H*<iE^fcC?xA$fil^T?^T. "J-xACDfliOlULjiiT? 

[0 0 0 83 ±3HPm'^C2:^yt-r«;t»{)C;& 
Snfe^bOT^D, 'i'xAOi^ffijB^CHi^xAS-^^J^ft: 

^Rzfmm^i^- h ^mmt^ ^ t s § «i tf 

[0 0 0 9] 

ir, ^>xA$;ffiS-rs'>xA5£J?M*£©^/j< 

T?«&^. ^fc, 2|s^§ntt. '^xy\siie-r-5<:7xyN^jf 

SCtT, 'i^xAt5fcif<t:i©KtrStftiitgKiB-r<&. 
[0 0 10] 

-hlC^fflStl. '?xA3g:}^©j!>;^<i:fcH-ffllf<D«aS 
C7 x Aj£3^<4c{c^3S:® (DHlifl, s?gl,JE U <DT» 

[0 0 11] *5!6l8cO«E?a;J?-htS, ':7xA^itlfe 

fi2r*mftcO'?xA3t}$^$:t. iin6C7xA5Ef?**:* 

[0 0 12] ^m^lZ^tlit. •?xA4e7xA3g«f#Jii 
58J®i-r-5SS. ^y'f-if^A>KCJ;oT'i7xA5i#^ 

±if^t. '>x,/\^m^a>^\.^mzwiE-t^is.miOx. 

Ai^>xA5&»#i©i*ft!!SMittK§l3n. CKOi^, 
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[0 0 13] src. '?xA:£s«^xA5}t*(caia-rs 

':?xAjy^#:(DiiilcSa{iit2±;&A^e,'^xA^e7x/\3i 
JS^^tK-a-Si:. t>xAt">xA5tJ#^^i©Sffl!5?Bfite 

^tErsa**^ C'xAjt^flEtJ^^D'cSJ&BcDIHgU 

[0 0 14] ^^S^C-^xAS^^sacJSlBslf-hH. 

SiC . Si+SiC (SiC cDSi^g^) ^*>.c,f^ 

K*f>xA©T®tfi^Mpr^;a: J; 5 \z'^m, 

frJo^^a. !>xA3^J${^cs-c;::fc»AUHftb, xH:«i& 

[0 0 1 5] -f-LT. laa5X^i]ali?L4g8^t■5^'xA3& 
m-r^-Sf^x/Ni^JcfcSfiEAJifS^-r 

5^*Vj\^V»t, OxA^i^^rcOSd^ffl^i^^tSii-ISI^Cnt 
■3TL.*5Ct*»5, trv5^K2 0mm«T*^J;<, J: 

0 L < « 1 ~ 5 mm it* -5 :i U U. 

[0 0 17] ^fc, (HISB«, ififfi&Jg;ir*Ci7?^a>j«? 

4^wass^'jej5g-r s i k j; o m^izm&'&m^ti. 

1 5 mmi:f S d i *ta ^ U 

[0 018] ±ffifcf>J^4^(Dia??l5^}i^i5K-r-5fC|15{UT 

4fl»¥8-l 3 9 1 6 9^i:^«OJ:^f7;:^^i£fti;t)# 

[0 0 19] ssfr. ^ :L/\^timzm^<Dnmn^m 
sa8K^<oaes^t■5a:^ c^xas^j^ow^s*! 



[0 0 2 0] 

H2~^7«#4r2}i:i;69q(7).^xA3£^t*$.T^'r, 01 C 
^I'^T, hlH, ■:7xA2«'iliECaf •5^&tfc© 

•^xA^«Mfr3t, ^:ne':7xA:Sj^#3^;lciptc^£i# 

^.HSSESi, r>xA5!tf#^*:3i£3^a4lc5t?UT}fAffi 

i*>>i-ffl!f©5gffl»C^!^/ltiSjiUyc[Hlffl5 7 (01 
(a) ) . Xtt|g&fflOSiiHfL8 (01 (b) ) SJgfife 

[0 02 1] 2(:SEW{r;feUT, ±iSOJ:5K^7xA5tfS* 

3C':7xA2$??Ea"r5i:*tt. ^:7xA2 tC7xA3ie^ 

l>xA2*t}¥UtB-r§l*i#fc^ii»-rs::<l:;5t;4l,>. * 
fc, ^'xA5t»-«J3di6^?x/\2*fJ^±tf$i#tt, 
IHJSB7, XttSJi?L8*^6a«J*«'?xA2i'^xA^i^ 
<*:3i:<ofink:8!i5I^nT. 5gOr)< ^ a:!^<s^ic:it-^ 

±tf$Ct*tTt-5. C7xA2i^7iAS}f# 

[0 0 2 2] mxii, 'tpjiy\^m¥3<D^(o%<D(om^ 

SS2~0 7fc:#-r. 02-06tt, >>xA3feim3t 
m^7 t:J&0!iVfth<D^^L, 07a:, >>xA5gi5j<t:3 

[0 0 2 3] 02fC> Cg!!®':7xA3&J?M*3!C:tett5I3 
SI5©?^fi)t/'?5'->^7Ft-. 132 (a) «, '?xA20« 
aiS^BDfi0 2 (e) (r^T<t-5fj;SfE0!KcO£i4itc!>e 
>1 O^mii&LT, t!>l Oj5Jl^C5afilr&IHlS57iLT 

'C'^^<Dm»mi\zi:iJtf^iz^ti<Dm^fi\^> 1 o*i 
Jg/$lft--g.:ii:;&i&, 0^f •5J:-5{r«a!BifBHi?^i:tT 
e>l O{D!^S^*J«35;5:5«»fiSB5lII=K0t;> 

[0 0 2 4] 0 2 (b) tt. ':'xA2<DiffiBM^iM2r«» 

*SJC;ESfe^jjS!f4S<OIHIS57«fl^^jSb>i:%><D&a^r. 0 2 
(c) tt, i«4^®IlDW7*rtJid^s^^A.iag5jjj|f4j5 

lcHrfS«Sli^y9^T??gi]EL;tt.0D5>j^-r. 0 2 (d) 

tt. S2■^^.;^te.*7tl^^^:^R4l^^c42^oal^tt(DD3a57SrJg 

MnHL. liagB7tBaUfc}««CDmgP7aS}g/«L.fc*> 
[0 0 2 5J 2!*:. C'xAj^fSft 3 OJ^l^'fl^V^ra. 

m«03~0sc^-r*cD$^LTfej:ii. r^it) 
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> K $ x/\ 2 OTEil*^ 6 J*A X A 2 *}^-& ±tf 

©SB5lCH^cO?^jjJ5/t^'-> t UTS 2 7i> Lx 

>1 0 2:JI^Jl>j6L,^*SJS:;^f Al. IHJgBWJgfiEAi'— 

2 icig^ L.fctewA^'- ^S)§JjSg UT t> .k V» d t ttH 

1 0 0 2 6 ] S 6 tt. U >^^«e<DC7aiA3^^^t:3 

(a) iSaSiftSL'Tlf^l 0?&?^dtb75:=b<?) 
*s (b) a, F^giSjTJ^S^Ja-viMSjStROCDJBTSjW 

[0 0 2 71 mtz. 03i/\^^i^3{znmjl8^f^)^L 

C 0 0 2 8 ] '^iz. ±iSLttmm^- b 1 isslu^-? jiAjg 

i#*fc3*|§RCfflV»T>:yxA2S«J9U !:7xA2^|» 

.. (^M^l) SiC 0Si-&S«JT, 10mm, rtS 

•2 0 pmm. m^2mm<0Sl2[zmT<ti^f3i^x.A^^ 
WS^imi'. 2:cD'>xA3^i#*3C02 (b) \zwr 
J;'5/j;5mmeu/g=-Ti|B3mm. SSSO. Smm©???*? 

<Dm^7 ^m^mzm^-cmi&Lit, ^vxz.<o^f^<D 

C7xA3£}^ft:3Cl 2^ >f^©'>xA2*iffifBUfci 

^-uxv ^a^, ^^/\2^^t}tii-rmz 

f±, '>xA2*tC7iA5aS»3fc5St)tJ< ::i:;&:<^S 

[0 0 2 9] mmmz) sic <DSi^a^1:tf. ^^3 1 
0mm> [*9g2 0 0mmv 2 mm©H 2 C^-f J: 5 
/j:'>xAii#^t:3«f^SL, C0^7xA3^}?ff 3 1302 

(a) t:»tfJ:3;ftiS5SO. 5mmOt;> l O S-y-> K 

^l*<D<^xA3£*W[i:3Cl 2-f >^®'>xA2'£5£EL 
fct*. '>xA2«i^S&-B-f. B«<tr-5mCjE5lC 

gsBT^/t. ^Lr. mmm^^ ':7xA2S5jt>tti^SR 

t tt, x/S 2 dt-:? x/\3^f50: 3 0 o < :n i^t < S 

iz y-f -If Ti^ife Jtif s t 

[0 0 3 0] (figJfS^) SiC OSi^«S{*:T. n®3 1 0 
mm. (^^2 0 0mm. i?^ 2mmOJPiE*tOC?xAjl^ 
3$*J=€f^SL;^. ^LTCCD^f?=<DC7xA3S3^tCl 2 
'f>^0'>xA*8affiLfc2:ff, !>xAttigP3(&L.. B« 



^. 't'xAS5(t)Ui-riS5t«, ■^^xAjJO^xAXJ!?^*^ 

[0 0 3 1] C©J;5(C. ^^Wt. ±S20S^iS6«»J 1 . 
2ttS3fe^Ji:2jt!SS:tT=S)§)35*»^J:$fr. S/rcaSB 
7. i;>10. ■mmJi8^a=&tkifT, t?xA2i:'>x 

iT. 'yjLj\2^^mi'^^t%\Z. C;xA2dS'?xA 
X}^<i|:3t5l»5-3<C:t*«;?t<. Sfc. C7xA2Sr>?x 
A^Nf«:3'sK{aUfci^fC. C'xA2*«^SlLfet)ii- 

*«FnJ±U. '>xA2^'y-f—tfXtt/\>Ffc««$^^ 

[0 0 3 2] ±g3bfe:^l6l8tt, (OIlSEMl) X 

(^*SM2) ^xi^&.VTcyjLjs-^mt^omfSizcv 
D^KTSic ^mxm 0 0 iiTansiiiim.vrz^ <Dizm 

[0 0 3 3] 

fiKU;to. y.it'i>x./\^»i^izmscm(Dmm^'S:mmv 
feox. x/s t 'y:r/\-3^mwt<ommmmz^mm 

ilLs '>xASC7xA3Kf5<*:d»ii^!!ftSi*.5t€fK«. 
IHJfi5XttSii?L^^> 1/ T «> x/\ te; x Ajgjf <h OfejlS 
S5«i:fc§[<**<K?l^n. 'i'xy\*i'i'xA3^^i-5gf?':3 
< Ct;^j;< y-f— tf'^A> h*{CJ:oT^SC»t±tfS 
ri^tT#5. 't^xAe>>xAX}^«:^®®-f-5> 
'>xAt'^xA^mtJt©ra»C?^&-r<&Si«: 

■^xA^SJf uafSLi*t^t':7xA3gJ5<*:Jb*eJffil-r5 

^:i*t^c<> c/xA^jffljE&BWfflrisKgsaT^s, ^^ 

*fgqg(J, '5xAOSS{CJ:-5XUy^cD(S;M=£ 

[01] ^^^^OjafflTjf-h-^*?), (a) WGDBPSJg 

(b) «SS7L*3^j$Ufc^»xA3£jf#=&^fflLZtJffS! 

[02] ^^?g©':7xA3tl?f«:®S<*:M;^}gt«{tl,TC 
3!)g«*?RU (a) it^<DSmiZihVt<Oli>'&mf&l^ 
rzOxJ\-^i^^. (b) tt|»^4^iklHl§U*^fi!SLfcC7x 

A3^«f**:. (c) \iik^mzmm'&mi&vrc'y j^jv&t^ 
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[13 5] *56B^O^>xA:^}#^*:C9A^4:W^}g4*<hLTy 
-r— lf;5:i:of^l!SX'^-;^©*€«JD*:»rifcC7xA3^^^ 

[0 6] *f6?30^;xA3E}^»<DA«:«ftJ^tUT'J 
>i'«®C7xA3?}5*J:*^U, (a) 
jacSia/te?xA3£|^^S, (b) ttl*3Ja*»&^l.SfcS-5itt 
#«(?>EI8P*tJ^J5)tSnfc'^xA^m|cS, S«^-r¥oi 

[0 7 3 Jls^SMO'i'xAjSSf^treD^flcW^tJ^ttiiLTC 



fflJgiKCO 0 X A^#«i:|CSal?L SJKfilS L ;t 0 
(a) afg^MfS&flttttwSjia^JgfaicUfc'i^xA^tJf 
ft. (b) {il*l^g4:^^«)Hjifl.Si2etfy?4J|;a:S 

[##©34153 

1 isifffiisj;- h 

2 C7XA 

3 "^xASEJ^ 

4 jgft 

6 mm 

7 page 

8 iisa 
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